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O P I N I O N
Volcanic smog and cardiometabolic health: Hawaiian 
hypertension?





























eruption	 during	 2018	 substantially	 increased	 gaseous	 emissions	
which	 are	 capable	 of	 imparting	 serious	 health	 effects	 including	






posed	 chiefly	 of	 secondarily	 generated	 acidic	 aerosols	 in	 the	 fine	
particulate	matter	<2.5	µm	(PM2.5)	size	range	and	comprised	largely	
of	sulfate	species	(eg,	sulfuric	acid).	It	is	formed	over	hours‐to‐days	




graphical	 conditions.1	 Not	 surprisingly,	 however,	 PM2.5	 levels	 in‐
creased	dramatically	 and	habitually	blanketed	much	 larger	 regions	
across	Hawai'i	 Island	 during	 the	 spring	 and	 summer	 of	 2018.	 The	
increase	 in	vog	can	even	 impact	other	nearby	more	heavily	popu‐
lated	 islands	 (Maui,	Oahu)	 depending	 upon	 prevailing	wind	 condi‐
tions.	What	 is	visible	to	everyone	is	an	undulating	gray	haze	often	





During	 2018	 daily	 PM2.5	 levels	 increased	 3‐	 to	 10‐fold	 above	
usual	 in	 parts	 of	 Hawaiʹi—ranging	 from	 20	 to	 80	µg/m3. In many 
locations,	 they	 routinely	 exceeded	 World	 Health	 Organization	
(WHO)	Air	Quality	Guidelines	 (AQG)	 (<20	µg/m3).	 The	Air	Quality	
Index	 even	 surpassed	 150	 on	 several	 occasions—a	 value	 deemed	
“unhealthy”	 even	 for	 people	 without	 pre‐existing	 medical	 condi‐
tions	(https://www.airnow.gov/).	This	magnitude	of	air	pollution	is	a	
problem	more	typical	for	developing	countries	(eg,	China	and	India),	
not	 a	 tropical	 paradise.	What	 is	 perhaps	most	 shocking;	 however,	
is	 that	 the	 public	 health	 ramifications	 for	 the	more	 than	 180	000	
residents	 and	 1.8	 million	 visitors	 to	 Hawaiʹi	 Island	 arriving	 each	
year	from	every	corner	of	the	world	are	less	clear	than	the	air	itself.	
While	several	studies	link	vog	to	a	worsening	of	respiratory	ailments	



















and	atherosclerosis.3‐16	 Short‐term	exposures	over	 a	 few	hours	 to	
days	significantly	 increase	BP	by	several	mechanisms.	The	pro‐hy‐
pertensive	 response,	 typified	by	an	 increase	 in	BP	by	1‐10	mm	Hg	
depending	upon	individual	susceptibility	and	PM2.5	concentrations,	
is	not	limited	to	extremely	high	PM2.5	levels	but	occurs	even	within	
daily	WHO	AQG	 (<20	µg/m3).8‐11	 Importantly,	 the	 elevation	 in	BP	
has	been	shown	to	persist	indefinitely—so	long	as	air	pollution	levels	






Given	 the	many	 linkages	 between	man‐made	 PM2.5 and car‐
diometabolic	 disorders,	 the	 following	question	 thus	 arises:	what	
about	vog?	Do	particles	comprised	largely	of	sulfuric	acid	but	less	

















considering	 our	 current	 state	 of	 incomplete	 knowledge?	 How	
should	 healthcare	 providers	 advise	 patients	who	 live	 in	 or	wish	













man‐made	 air	 pollution,	 an	 association	 with	 increases	 in	 BP.17,18 
Obviously,	there	is	no	effective	way	to	regulate	volcanic	emissions	to	
improve	air	quality,	but	studies	can	inform	and	encourage	behavioral	
changes,	 public	 education,	 and	 policies	 to	 reduce	 exposure	 to	 air	
pollution	of	all	sources.	The	most	recent	eruption	of	Kīlauea	should	
serve	 as	 a	 wake‐up	 call	 to	 jump‐start	 cross‐disciplinary	 research	
aiming	to	better	understand	the	full	health	consequences	of	vog	as	
well	as	to	garner	an	evidence‐base	to	guide	rational	public	policy	and	
















who	 disproportionately	 suffer	 from	 cardiometabolic	 risk	 factors	
such	 as	 obesity	 and	DM	 (https://sites.ed.gov/aapi/data‐and‐statis‐
tics/)	and	who	will	 face	exposures	 in	perpetuity.	We	believe	much	
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